The purpose of this paper is to examine the stability analysis of a three species ecology with mortality rate for the host. The system comprises of a commensal (S1), two hosts S2 and S3 ie, S2 and S3 both benefit S1, without getting themselves affected either positively or adversely. Further the first species has unlimited resources. The model equations constitute a set of three first order non-linear coupled ordinary differential equations. Criteria for the asymptotic stability of all the four equilibrium states are established. Trajectories of the perturbations over the equilibrium states are illustrated and the global stability of the system is established with the aid of suitably constructed Liapunov's function and finally fourth order Runge-Kutta method is applied to obtain numerical solutions of the growth rate equations.
INTRODUCTION
Ecology is a branch of life sciences connected to the existence of diverse species in the same environment and habitat. It is natural that two or more species living in a common habitat interact in different ways. Significant research in the area of theoretical ecology has been thresholded by Lotka [1] and by Volterra [2] . Several mathematicians and ecologists contributed to the growth of this area of knowledge. Mathematical ecology can be broadly divided into two main sub-divisions, Aut-ecology and Multi-ecology, which are described by several authors. Multi-ecology is an ecosystem comprised of two or more distinct species. Species interact with each other in one way or other. The Ecological interactions can be classified as Ammensalism, Competition, Commensalism, Neutralism, Mutualism, Predation, Parasitism and so on.
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Further Phani [13] studied some mathematical models of ecological commensalism. The present author [14] [15] [16] [17] [18] [19] [20] discussed on the stability of a three and four species multi-ecosystems.
The present investigation is on an analytical study of a three species (S1, S2, S3) multi ecology with mortality rate for the host and the first species has unlimited resources. The system comprises of a commensal (S1), two hosts S2 and S3 ie, S2 and S3 both benefit S1, without getting themselves affected either positively or adversely. Further S2 is a commensal of S3 and S3 is a host of both S1, S2. Commensalism is a symbiotic interaction between two populations where one population (S1) gets benefit from (S2) while the other (S2) is neither harmed nor benefited due to the interaction with (S1). The benefited species (S1) is called the commensal and the other (S2) is called the host.
Some real-life examples of commensalism are presented below. i. A squirrel in an oak tree gets a place to live and food for its survival, while the tree remains neither benefited nor harmed.
ii. A flatworm attached to the horse crab and eating the crab's food, while the crab is not put to any disadvantage.
iii. Sucker fish (echeneis) gets attached to the under surface of sharks by its sucker. This provides easy transport for new feeding grounds and also food pieces falling from the sharks prey, to Echeneis. , , , , , a a a a e k are assumed to be non-negative constants.
METHODOLOGY

Theoretical Framework and Basic Equations
The model equations for the three species multi-ecosystem is given by the following system of first order nonlinear ordinary differential equations. :
(ii) Only the third species is washed out and the other two are not.
Only the second species is washed out and the other two are not.
Only the first species is washed out and the other two are not.
Stability of the Equilibrium States
Let us consider small deviations from the steady state i.e., 
The characteristic equation for the system is
The equilibrium state is stable, if all the roots of the equation (8) are negative in case they are real or have negative real parts, in case they are complex.
The Stability of
The basic equations are quasi-linearized to obtain the equations as
The characteristic equation is    
The characteristic roots of (10) are ; ;
u u e u u e u u e (11) where 10 20 30 ,, u u u are the initial values of 1 2 3 ,, u u u respectively.
Trajectories of Perturbations
The trajectories in 
In this state, the basic equations can be quasi-linearized, we get 3  12  13 3 1  23 3  2  2  3 3 ;
The characteristic roots are In this case, the solutions of (12) ;
; 
The characteristic roots are ;; ;; ;; , ln ln
where 1 l is a suitable constant to be determined as in the subsequent steps. Now, the time derivative of L, along with solutions of (2) and (3) can be written as 22   22  2  2  23  2  2  3  3  1  33  3 
Hence, the steady state is globally asymptotically stable.
NUMERICAL EXAMPLES
The 
